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[001 1 ] 

^#>£*g-&bTv\<6Bft5R0> i s«.-f-jc»MSti*tr-f ©iSflKOii; (ois/ 
Ti2p) ic<fc *J4#/£"e#> l. 9 9J«TT**><6. «fc Lv^iRJt ( 

01s/Ti2p) It 1. 5~1. 9 5©iHtfeS, tfe, iltWiHt© 

nSHb^*>*c&5»^ ut*u _hiaffi^i:b (ois/ 

Ti2 P ) #1 «HJBU:IS«ftJc — JfeLTV^Sdfc&jS&frrs. 

yoymm-ftmmmcD^***?- i-x^x^) tz&vmmv. m**y &$y 
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©m^*\ mmm (mz.&* mm) sajs^astcu jRjstt©iSv*ifta&#&j& 

U r*x#fficD^M#f (Mill rtb7;i/ffcK^©tift) icfti^tt ( 
[0 0 12] 

n^ffc^#>©^> F^f^y^tt. y^#-i?M#3. 2eV, ;i/^;i/^^3 

^yje-ffc-r*^ n-&-nM=imit^$><DM&. 4 o onmjgu:© 
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[0 0 2 2] 

tKH y ^ x Mtc^ ^ =? x**ym %> z> v * & >f >r > a a b ^ft n 

[0 0 2 3] 

%3S#*lBK:jKWfcii:€:Wai:*rsi»atcH'r-B. l#i:bt(i, Mill 

Mg8tt©*gii, i^isi±ffi, ig^x^ifK izf&tf^xft-ffi. mm® 
mm. f%mmi>< zf^-fy^^ #-^>> sH&oR&m. 

b < ti&tf^ X PW £ Zl £. W X £ § . 
[0 0 24] 

•JSIJiStifefflaKcofii^Sr^tf^&a— ^-r ^1/- -Turtle 
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[0 0 2 5] 

vs^tsaa, (Mill jK^^fc^sfc^t^*-^ 

[0 0 2 6] 

3fc*fciu MxH Sfc3fc*T, e3»fftfett^o^5>^-e*6ii:« { 7't«. 
[0 0 2 7] 

[0 0 2 8] 
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»»t«it^ift5. **«jWBI&^'r*»^ ««E£<atg«(K:j:y, tK*© 

[0 0 2 9] 

fc* % CD *iSMffitIi:lTffl^S^, *m@©#S$: 
[0 0 3 0] 

[*JIM] 

mrnwi 

n-*—emzmit**yttm (6 o * s/ajeno io g ^2o omi©5 

J^sJO^-eSMJCLfclfc, 4OOW0lii (2. 4 5GHz) %SlS«rtC07 
£-£fe„ -eit, H 2 ^x (»IS:3 0ml/^) &*l*©BE:fc*<*& 1 
3 0«ILfe o 

[0031] 

»&4xfe7^-*— ^Slniftffc^^vl&^SrXtR^*^^ (XPS) ICcfcU 
, **y<D2 i>m?>lzmmZtlZ> fcT-* (458. 8 eV (Ti2p3/2) 
t>*4 6 4. 6 eV (Ti2pl/2) ©W«£*- * >£*§#l/TV*«&afc*© 1 s 
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m^KMmzn&if-? (.531. 7 e v co 1 s) <D~mm.h*^®>fc* 

feffitJt (Ol s/Ti2p) l±, 1. 91t*feofe. ft, -f^X^KMhtit^ 
T^-ifS— I*ffc^*>«&*©®fcJfc (0 1s/Ti2p) It 2. OOt* 

iara^*^iicSbfc«K:±ia4:im«K:w3ebfe®«tJfc ( 

01s/Ti2p) ti, 1. 9 1T'*ofe 0 $f)(C> I©^01^t©I« 
Jfc (O 1 s /T i 2 p) tCfcSMfcli&jfrofc. 

$^(7 60Torr), 14 lKTfftofe. 

^^xv«3giir"©«»©E s rx^# hjv^m i jc, ^^xv^iaat&ottw© 

E S RX^^ MbS:0 2lC, ^9X-7«i?i«©tt»«:»ffe©^#-eilD»^3lbfe 
tcitttE s RX^^ h/i/feB 3 JC, S3 ic^-rx^^ h/I/©fcr-?3Btf£fc 

^-eiB£i»e(aK 5 7 3 Ktl^ (b) , 6 7 3 KT'lHia (c) , 7 
7 3 KT? 1 mm (d) T?2d£ 0 

Mm^r^-^-ifM— mit^- ^ y\z\t%hnt^ &mi . 9 6 2 c 

[0 0 3 2] 

T^#-ifM— WUt^Z ym$i (6 0*<yS/3.JS*T) 10g^2 OOml05 
3S»Rj£*K:JK*bfc. i©S3IKiElS««:^'9X > 7»^5HRK:«|«b, 
K^3K>.^^i!Cbfeft, 4OOW01IS (2. 45GHz) Sr^fS^ft^T 

fit, T #X 1 0ml /#) &*ft©£E:&#*&l h- 

/i/fcfc*J:^lc*Abfc. iRiS*W©T-?-* -ifSnBftffcf 1 b* 
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1 2 O^Milfe, 

mT*n&m-&i h-;i/_t#-r<£>tf>{c4 o^iifc, 

[0 0 3 3] 

2 pm^lC!^M$tl,Stf-^ (459. 5eV (Ti2p3/2) Jk&A 6 5. 
4 e V (T i 2 p 1/2) >£*£-£txTV^^i?itf> 1 sm^lC«HtJ» 

^tlSfcT-* (530. OeV (Ols) <Dffimt%:&&>fc a f# ( 
01s/Ti2p) It. 1. 8 9-e&ofc„ ffi, ^Xv#t.3Ml/3^7^#-if 
S-ifbf f >»*©Mit (O 1 s/T i 2 p) (i, 2. oo-e&ofco 

Zaun* iMm±^izMmvr^mz±mhmmizm^.vr^mmit ( 

01s/Ti2p) 1. 8 9T*^ofc„ 30^0U^t©ffit 
it (O 1 s/T i 2 p) iC&Mite&frofco 

[0 0 3 4] 

HSSM3 

tl«*: tpmffiJ*y&Amm B*MQ&ffi (#0 §gULVAC IKX-7OOO 

*-^f:ST-01 0. 2 g £ii:^6cni©#^;*^ (0. 2mm^(D 

&A£*i£7;i/=fw 5 x 1 o 16 «/¥#iz>*-*- hjv 

[0 0 3 5] 



11-3061812 




#5p 1 1-064665 



2 p«^-lC!l!|JS2*l£tf-# (458. 6 eV (Ti2p3/2) 4 6 4. 

3 e V (T i 2 p 1/2) >£^-&bT^S^fii0> 1 s*^»C0MI 
S^Str-^ (52 9. 7eV(0 1s) *&&>f=. B #£>*lfc®«ifc ( 
01s/Ti2p) tt, 1. 7 6t'$ofe. flS§, :/^Xv#t3g L&V*7^* -if 
I-iftf^^*©ffitit (0 1s/Ti2p) 2. 0 0~e*>ofeo 

^(D^Sr lMr^^*lcSc*Lfe^lC±lBi:l^^fCMbfeffi«i:b ( 
01s/Ti2p) t), 1. 7 6Tf»ofc. S&C, i©8W©l*^t©lSfll 
Jt (O 1 s /T i 2 p) fcfcSEffctifcifr-sfc. 
[0 0 3 6] 

3&6i0U~2T?fistSLfc$*WO. 2g&*7^^l/-b (6X6 cm) iZMft 

-Mfcj&mm (i. 9Uv h/b) wicig*Lfeo ftrntzitnutf (mil 

7>ff-y?JDR110V 7 5WN/S-EK) $:/gVA, fr-D 4 2 0 n mJ£AT 
[0 0 3 7] 

(lOOOppm ) ©fijS^iiLfe. T-fe h7;i/rt K#!ft*¥f&JC3iLfetfe, 3tS 
«rH3tfl8*fS:fiofc- #X*n^ h**r?:7^ - (FID) T?^*fb 

X^Sb^v^t^^^|•^cov^T : b|sI#^DS^J^I:^rv^^?:jtieM 1 1. bt* l Jc^ 
"To 

[0 0 3 8] 
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(420 nmWT^ y b) 


(#) 


nmmi 


4 0 0 p p m 


120^ 




3 3 0 p p m 


9 0# 


mmw3 


5 2 0 p p m 


6 0# 


itmm i 


0 p p m 


12 0^ 



[0 0 3 9] 
[0 0 4 0] 

mm (2. 4 5 GHz) $?;b3:=.7tfr5fcK:flB»U ^^^-n>fJV 

lCiot^7X7?:^4$ffe 0 -?-L/T, H 2 **X (Si^3 0ml/^) &m 

[0 0 4 1] 

d«^-{C!fiM$tl-5 (182~183eV (Zr3d5/2) 1 8 4 

~185eV (Zr3d3/2) ©ffi^il^Vl/n-^Ail^l/TV^S^O 1 
sS^lCifiM^tiefcT-^ (530eV (Ols) (Dffimt $:$l&>fc 0 m^ntc 
ffi|j;f:(0 1s/Zr3d) It 1. 9 8T'^ofe„ ft 

^A^Offi^it (O 1 s/Z r 3 d) 2. Olt^ofe. 
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01s/Zr3d) 1 . 9 8T'feofc. £e>lC, ZL<DWJ®<D 1 ^H^OM^S 
Jt (Ols/ZrSd) KlfcStftttfcjfrofco 
[0 0 4 2] 

£U*1 : JSUllCj; yW»Ufe»«. (0. 2g) -§?HJ£I£ 
JDR10 0V 7 5WN/S-EK) &MV^ 9 0 nmgT^MiS:* 

y h*rs#^;*:7-f /i/*-&rav*fc (^frftft: io^n) . 

ft (500 ppm) Ufco T"fe h7^rt F#®^#&lc3i Lfe^ 

, SfeJi&tf&BM&bfc. SJStfXWU b - (FID) T*##rL 

fee ytmMWM&l 2 0^H©T"fe hT^ft F£^t2lc^-r o Jt«cMi:b 

[0 0 4 3] 

£U*2 : JEUifCJ: yW3S8Ufcf*» (o. 2 g) fetf^K^/l/S?-*- 

g (i. 9U5»^) wic^eufeo ymxLXx-j^v v^-y-? imnmMM^ 

a HI 10BL) (UVSII: 1. 8mW/cm 2 ) „ 

ft (5 0 0 ppm) <DKm%?shl,tz. 0 7"fe hT^/fH F^iR^HKUt Ufetfe 
. 3fcB8l5fS:Bli&Lfe. #*#n^h**^ 7-r - (FID) T?#*tI, 

[0 0 4 4] 
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(3 9 0nmJtT*y M 


7-7 vit-yi h 




2 6 8 p p m 


2 5 0 p p m 




4 9 9 p pm 


4 9 8 p p m 



[0 0 4 5] 
[0 0 4 6] 

^S^l/^I/MT i0 2 (MT-5 0 0B) 2g^2 8 0 mlcDS^H&RfSIf 

T*#MaL£^ 4OOW0ili(2. 4 5GHz) fc^jSHrft^l/^l/MM; 
^#>«&5fUCflSf*L, r^7-3>f;H;iot^7XT&^$tfc. fit, 
H 2 ^f^ (M?:3 0inl/^) £^f*KZ>ffi;*7#$J 1 h -JVH J: 5 iC^A b 

^JS^i^cD;i/^;i/M^[:^^>^&mr#u^^^3 0^r5^L/^ o ^© 

[0 0 4 7] 

n^lZMM&nZ fcT-* (4 5 8. 6 e V (T i 2 p 3/2) &t>*4 6 4. 2e 

V (T i 2 p 1/2) tf>®«£^ LTV^^It© 1 s «^ic»MS tl 

(529. 8eV (Ols) #<bft£ffi«J£ (O 1 
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s/Ti2p) it i. 7 4T?&-3fc. y^Xv#i3Sb&wi/?-;i/M— 

yn^tSmit (O 1 s /T i 2 p) 2. 0 1T*&o£o 

01s/Ti2p) t, 1. 7 4t?*ofe. S?>JC, d©l*»©l*^«©lBflt 
it (O 1 s/T i 2 p) iCWtli^^ofcc 
[0 0 4 8] 

_tffi#i*tcj:y*KLfc»f* (o. 2g) zx^xm^frisv-mKmmn ( 

I. 9U^b;v) ftfcKfibfc. %m\z\%j\uffy^yzf (Mft^^^v *JDR 

II. 0 V 7 5WN/S-EK) l:ffiV\ 9 0 nm^T©M^5:* 4 y h 

*l*«:3fe#K:3MKbfcfk r-fe F££/£^#£f*IlC&AbT, m€« 

K (5 0 0 PP m) bfc D 7t h7;i/ft F^Kf ¥f tClLfet 

, 3tM»SBB»bfc- RfoifXl*. jS**7W?h>f?yj - (FID) T?£*rb 

Tiz hy/b^fc K£»J£U *g*&*3lca%-r 0 
[0 04 9] 

[*3] 





(3 9 0nm£lT*y M 




2 6 4 




3 0 2 



[0 0 5 0] 
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mmm6 

mts\ 7 — v a (p-j^x^wm 

mfc^7-?& (Hf 0 2 , FlukaE «S9 9. 8%) 2g^i2 0 

o mi©s 3s»r js«jc tegs L/ fc. r ©535Ksjes« s x *?m&.mmizmm L 

. ^rtSrSCSsKv^riPftLfeft, 4 0 0WCM (2. 4 5 GHz) SrHfS 
•tffco -eit, H 2 #X (M^V^7D-^-^-fCj:y3 0ml/^Cig 

[0 0 5 1] 

^CjUfM^tlStf-^ (16~17eV(Hf4f)) (DM^iL ^7 — 7 1* Hffi 
•^•bTV>S^^©l sm^-{C!fiJR$4xetr-^ (53 0 eV (Ols)) (Dffim 

#<b*lfc®^it (O 1 s/Hf4f) tt. 2. 1 5T-&ofco i^, 
^Xv&SL&V^ffcA^-^A^OSait (O 1 s/Hf4f ) 2. 
2 0T*&ofco 

01s/Hf4f) fe, 2. 15T^ofc„ £*>IC, ^©M^© 1 ^^^(D®^ 
it (01s/Hf4f) K%M;ttfcfro£o 
[0 0 5 2] 

_bffi#S£JC£yw»Lfctt**o. 4 g£*#./-;wc#i&:U iS^xm (6 c 
mX6cm) JC^frbfco ZKZ)**^X^5:^^X$g^;i/^^-MS^^g (1. 

QVvhJV) ftizmmvfco %m\z\$;\u>fy=7yy° (jfc^-f f*; ?JDR l l 

0V 75WN/S-EK) £JgV\ ^4 2 0 nm^T«i^*'V ht5 
S. (5 0 0 ppm) (DfcfajfXtl^fc. 7t h7;i/ft F^tf 

, ftmrnzmibLt-. - (fid) -ea^L 
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JH^e>, ^^©^^ic^yTKi^y^^v^LSbfeM^^^^A^ Rim 

[0 0 5 3] 

f ^iXhn^f^A (SrTiOg, Aldrich Chemical Company^ 5^? 
n>J^T«)^#. M«9 9%) 2 g£^4 2 O 0«l<Z)5ll^>K^tCJR^Lfe 

4 0 0W©fi$ (2. 4 5 GHz) £MjS^ft<£>^ # h □ >3=- ? A 

H$5MCfgt£fb. ^X^-=f-f ioT^^X fit, H 2 ^f 
* (M?:V^7n-^-^-lC < i:y3 Oml/^CMS) £5&P3©ffi;fr#$J 1 

[0 0 5 4] 

JEUilC J:Dil$gL£fS£|-0. 2g # ^ -;WC#ifcU (6cmX 

6cm) Km^vr=. a r®^7^si^7^i^;^^-is^fi d. 9U 
v b)v) ftizmmist^ ftmuz\t/\u>fz/?y7 Ofn£^>r^y ?jdri iov 

7 5WN/S-EK) *^o4 2 0 nmTOMi?:* 1 )' htl>^7 

x^>f ;i/#-&JSv^) . 

^ (5 0 0 ppm) CDSlS5tf^i:bfe- Tir h7;VfH Ktf&JSWKIjil/fcffc 
, 3feJIBI*£W*&Lfc. ^^n7h^7^- (FID) T^flfb 

£o Wi*&6 0M®7t b7Afk FIStt4 5 0 p p mt'feofc. ^ 
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[0 0 5 5] 

>tI^U JS^m^ (I TO) tC^Lfeo |«|3 0 0tT*l 

tftt#L3S$:Lfco #e>tlfc«^S:, rfrfiK©;i/^-?A^flc (8RuL2 (NCS 
) 2, L =4, 4 *-^^7;i/^^r^-2, 2' -tfXtfU^» fc^-T <5 ;* # 

y-;i/^Mics^bfe 0 #^tifem^ic, o. lMH^-fb^u im 

Sl^fcBiflftfe & 3©m?fifC, 4 2 0 nm£<T0iM^*y M"<g> 
#7X7-fA^-HlTAD>f>7>^ (m^^>T T^^^JDRl 1 0V 7 5 

wN/s-EK) (Dytzmtthfr. ^©^m, ^m^^snstifco 

[0 0 5 6] 

ttmtLx. ^ti(iTo) (Dttt>viz7i<vT-v zsmmmmzm^t-M 
tut. mt&&}8 tmmzhx. m^^mn^mr^o z-ommz, 4 2o nm j^ 

y*JDR110V 75WN/S-EK) ®^^M*fbfe 0 

[00 5 7] 
1 0 

mmm lx^mi^t^mmo. 3 S .y^(v>m, 30ml) x^jr^^ 

?*#-^-££jcS^#§l*I&CIgttU JC£fl#^-f> (5 0 0ml) IcgMBsUfc 
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